Intracellular chelation of calcium prevents cell damage following severe hypoxia in the rat cerebral cortex as studied by NMR spectroscopy ex vivo.
Nuclear magnetic resonance (NMR) spectroscopy was used to quantify metabolic recovery (by 31P NMR) and neuronal damage (by 1H NMR) following aglycaemic hypoxia in superfused cortical brain slices. Slices were incubated either in the absence or presence of a cell-permeant Ca2+ chelator, 1,2-bis-(2-amino-phenoxy)ethane-N,N,N',N'-tetra-acetic acid acetoxy ester (BAPTA-AM) before exposure to hypoxia in the presence or absence of 1.2 mM Ca2+. Hypoxia in the presence of Ca2+ resulted in metabolic damage as well as time-dependent reduction of a neuronal metabolite, N-acetyl aspartate. The recovery was improved only temporarily by BAPTA under these conditions. Hypoxia in the absence of external Ca2+ did not cause any detectable signs of damage in BAPTA-loaded slices. These data show that combined inhibition of influx and intracellular chelation of Ca2+ render the brain cortex tolerable to severe energy failure.